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(54) INFORMATION PROCESSING DEVICE AND METHOD, RECORDING MEDIUM, AND
PROGRAM

(57) The present invention relates to an information
processing apparatus and method, recording medium,
and program capable of generating a priority table in a
straightforward manner. JPEG 2000 data 151 inputted
to a table generation section 114 is held by a JPEG 2000
data reading section 161, and is provided to a JP2 pack-
et information extraction section 162 at a prescribed tim-
ing. After the necessary JP2 packet information has
been extracted in packet form, this is provided to a pri-
ority table editing section 164. Then, at the priority table
editing section 164, a priority table with priority values
set for all of the JP2 packets is made based on setting
information 152 designating priority values for some of
the JP2 packets corresponding to the JPEG 2000 data
151 provided by the setting information reading section
163 and is outputted by the priority table output section
165. The present invention can be applied to personal
computers.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an information
processing apparatus and method, recording medium,
and program, and particularly relates to an information
processing apparatus and method, recording medium
and program capable of generating priority tables in an
easier manner by also setting priority values for packets
that are not set with priority values.

BACKGROUND ART

[0002] In recent years, services of distributing stream-
ing data that enables its display in real-time while ac-
quiring data such as moving images etc. via the Internet
have proliferated.
[0003] Data quality deterioration due to packet loss
and delays in arrival is a problem when carrying out such
a streaming distribution over the Internet. So-called er-
ror propagation occurs where the picture quality of sub-
sequent frames is influenced if data for a certain frame
is dropped due to packet loss in the case of encoding
methods such as MPEG (Moving Picture Experts
Group) and H.26x systems, in which differences be-
tween frames are taken. Further, the compression rate
can be increased in the MPEG method using movement
prediction but algorithms become complex if movement
prediction is carried out and as this processing time be-
comes larger in proportion to the square of frame size,
theoretically, a coding delay for an amount of several
frames occurs. The delay time in this case is such that
the time delay is on the borderline of 250ms that is the
permitted delay time when carrying out two-way com-
munication in real-time.
[0004] On the other hand, Motion JPEG 2000 is for
handling moving images by continuously reproducing
the still image compression algorithm JPEG 2000 and
is the successor to JPEG (Joint Photographic Expert
Group). This file format is defined in part 3 of the JPEG
2000 standard standardized by the ISO (International
Organization for Standardization). Motion JPEG 2000 is
a moving image format that does not capture frame dif-
ferences and would not experience the problems de-
scribed above. Further, JPEG 2000 that is the founda-
tion for Motion JPEG 2000 increases compression rate
by using wavelength conversion and entropy encoding.
As this is a moving image format that does not capture
frame differences, compression and picture quality is
higher than with the same Motion JPEG and DV codecs
(Digital Video codec). Moreover, tolerance of various er-
rors can be achieved with JPEG 2000 and it is consid-
ered that a moving image format such as Motion JPEG
2000 that does not take differences is appropriate for
environments where packet loss occurs such as on the
Internet.
[0005] In the event of carrying out streaming distribu-

tion of moving image data compressed using JPEG
2000, moving image data is distributed in packet form
using RTP (Real-time Transport Protocol). "RTP Pay-
load Format for JPEG 2000 Video streams" has been
proposed as an Internet draft as an RTP format for
streaming distribution employing JPEG 2000. An exam-
ple of this RTP format is described with reference to FIG.
1 and FIG. 2. The RTP format shown in FIG. 1 and FIG.
2 is based on that disclosed in "draft-ietf-avt-rtp-
jpg2000-00.txt".
[0006] In FIG. 1, an RTP packet 10 is comprised of an
IP header 11 containing header information for IP (In-
ternet Protocol) use, a UDP header 12 containing head-
er information for UDP (User Datagram Protocol) use,
an RTP header 13 containing header information for
usual RTP use, an RTP payload header 14 containing
header information for streaming distribution of JPEG
2000 data, and JPEG 2000 data 15 distributed by
streaming.
[0007] At the RTP packet 10, the IP header 11 is 20
bytes, the UDP header 12 is 8 bytes, the RTP header
13 is 12 bytes, the RTP payload header 14 is 8 bytes,
and the JPEG 2000 data is in the order of 10 to 1400
bytes.
[0008] FIG. 2 is a view showing the details of the RTP
header 13 and the RTP payload header 14 shown in
FIG. 1.
[0009] In FIG. 2, the RTP header 13 is comprised of
version bits (V) 21 of two bits, a padding bit (P) 22 of
one bit, an extension bit (X) 23 of one bit, a contributing
sources identifier (Contributing Sources) count bit (CC
(CSRCcount)) 24 of four bits, a marker (M) 25 of one
bit, a payload type (Payload type) 26 of seven bits, a
sequence number (Sequence number 27) of 16 bits, an
RTP time stamp (RTP timestamp) 28 of 32 bits, and a
synchronization sources identifier (SSRC(Synchroniza-
tion Sources)) 29 of 32 bits.
[0010] The RTP payload header 14 continuing on
from the RTP header 13 is comprised of an enable bit
(E) 31 of one bit, an extension bit (X) 32 of one bit, a
main header (M) 33 of one bit, a tile header (T) 34 of
one bit, a termination flag (L) 35 of one bit, a main header
ID (Mh_id) 36 of 3 bits, a priority (Priority) 37 of 8 bits,
a tile header ID (tile_id) 38 of 16 bits, and an offset value
(Fragment offset) 39 of 32 bits.
[0011] The version bits (V) 21 of the RTP packet 13
are bits showing the version of the RTP. The padding bit
(P) 22 shows the presence of padding at the end of the
data if this value is "1" and the extension bit 23 indicates
the presence of an extension header if this value is "1".
[0012] Further, the contributing sources identifier
count bit (CC) 24 shows the number of contributing
source identifiers (CSRC) contained in the RTP header
13. The marker (M) 25 is dependent on the payload type
and has various uses, and the payload type (Payload
type 26) expresses the type of the transmitted stream.
Moreover, the sequence number (Sequence number)
27 is constructed from a number showing the packet or-
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der.
[0013] Further, the RTP time stamp (RTP timestamp)
28 indicates a clock value for this data, and the synchro-
nization sources identifier (SSRC) 29 is a synchroniza-
tion source identifier (Synchronization Sources) consti-
tuting an ID (IDentification) for uniquely identifying the
sender.
[0014] The enable bit (E) 31 of the RTP payload head-
er 14 is a JPEG 2000 payload header validation bit, and
if the value of this enable bit (E) 31 is "0", it is shown
that each of the fields of the main header (M) 33, tile
header (T) 34, termination flag (L) 35, main header ID
(Mh_id) 36, priority (Priority) 37, and tile header ID
(tile_id) 38 are not used, and these field values are all
set to "0". Further, conversely, if the value of the enable
bit (E) 31 is "1", this shows that the values of the afore-
mentioned fields are all effective. The fields of the ex-
tension bit (X) 32 and the offset value (Fragment offset)
39 are always valid regardless of the value of the enable
bit (E) 31.
[0015] The extension bit (X) indicates the continuation
of the extension header if this value is "1".
[0016] Further, the main header (M) 33 indicates the
presence of a main header in a packet, the tile header
(T) 34 indicates the presence of a tile header in a packet,
and the termination flag (L) 35 indicates the presence
of the very end of a main header or tile header in a pack-
et.
[0017] In the event that the combination of values for
the main header (M) 33, tile header (T) 34 and termina-
tion flag 35 is, in order, "101", the data 15 of the JPEG
2000 of FIG. 1 is configured from only the main header
or is configured only from the final portion within the
main header which is divided into a plurality of parts. In
the event that the combination of values for the main
header (M) 33, tile header (T) 34 and termination flag
(L) 35 is, in order, "011", the JPEG 2000 data 15 of FIG.
1 is configured from a title header and JPEG 2000 pack-
et (hereinafter referred to as a JP2 packet), or only a
final portion within a tile header that has been divided
into a plurality.
[0018] Further, in the event that the combination of
values for the main header (M) 33, tile header (T) 34
and termination flag (L) 35 is, in order, "100", the JPEG
2000 data of FIG. 1 is configured from the first portion
within a main header divided into a plurality or only a
middle portion. In the event that the combination of val-
ues for the main header (M) 33, tile header (T) 34 and
termination flag (L) 35 is, in order, "010", the JPEG 2000
data 15 of FIG. 1 is configured from a first portion within
the tile headers divided into a plurality or a middle por-
tion only.
[0019] Moreover, in the event that the combination of
values for the main header (M) 33, tile header (T) 34
and termination flag (L) 35 is, in order, "111", the JPEG
data 15 of FIG. 1 is configured from a main header and
a tile header, or is configured from a main header, tile
header and JP2 packet.

[0020] Namely, through combinations of these values
as shown above, the main header (M) 33, tile header
(T) 34 and termination flag (L) 35 indicate what kind of
header section is configured at a packet.
[0021] An ID of the main domain is shown at the main
header ID (Mh_id) 36 of FIG. 2, and contains values ("1"
to "7") that are incremented every time the main header
changes. The value "0" is set if this is not-yet used.
[0022] Priority (Priority) 37 expresses the level of im-
portance (1 to 254) of the JP2 packet within the RTP
packet.
[0023] The tile header ID (tile_id) 38 is set with a tile
header within the payload and the title ID (0x0000 to
0xffff) to which the JP2 packet belongs. In the event that
only a main header exists, the value "0" can be set to
the tile header ID38.
[0024] The offset value (Fragment offset) 39 indicates
an offset value within the JPEG2000 frame data, i.e. an
octet number from the header of the frame.
[0025] When the priority value set at the priority (Pri-
ority) 37 of the RTP payload header 14 shown in FIG. 2
is "1", the priority is the highest, with the priority falling
every time the value is increased, so that the priority in
the case of "254" gives the lowest priority.
[0026] In, for example, the event that a user views on-
ly part of an entire image of an image with a broad range
such as an omni-directional image, the priority value is
a value referenced while decoding only image data cor-
responding to a requested portion (containing a portion
for this range as requested) rather than image data cor-
responding to the whole image. Further, it is there pos-
sible to carry out partial distribution by distributing only
data corresponding to part of the image by having the
distribution server carrying out the streaming distribu-
tion refer to this priority value.
[0027] Moreover, for example, in the event of termi-
nals connected to networks of narrow bandwidths or
carrying out streaming distribution with respect to termi-
nals of low playback performance, only the first JPEG
2000 data within a single image frame encoded using
layer encoding is decoded. This means that it is possible
to output images of low resolution and images of coarse
picture quality and overflow can therefore be prevented.
[0028] The distribution server refers to the priority val-
ue every JP2 packet, and is capable of carrying out
scaleable distribution the distributes only part of the da-
ta.
[0029] Further, this priority value can be set based on
a priority mapping table prepared each session. When
the JPEG 2000 data (JP2 packet) in the packet is a
header section, the priority value is set with the value
"0" for the highest priority, and in the event of a data
section, values from "1" to "254" can be set. In the event
that a priority mapping table does not exist, a value "255"
indicating that this field does not yet exist can be set.
[0030] FIG. 3 is a view showing an example of a pri-
ority table.
[0031] In FIG. 3, a priority table 41 is a correspond-
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ence table for a layer (L (layer)), resolution (R(resolu-
tion)), component (C (component)) and precinct (P (pre-
cinct)), and priority value (Priority). The priority table 41
is a table for the case where the priority value is set tak-
ing a layer as a reference.
[0032] FIG. 4 is a view showing a further example of
a priority table.
[0033] The priority table 51 shown in FIG. 4 is a table
for the case where the priority value is set taking reso-
lution as a reference.
[0034] However, in the event that, for example, a sin-
gle JPEG 2000 frame is configured from a large number
of JP2 packets and the priority values are set to be fine,
it is necessary to set priority for all of the JP2 packets.
Because of this, it is necessary to be aware of the
number of JP2 packets and it is necessary to set priority
values just for this number of packets, which requires a
complex operation.
[0035] FIG. 5 is a view showing an example of a pri-
ority table occurring in this case.
[0036] In the event that the priority value is set to fine,
as with the priority table 61 shown in FIG. 5, the amount
of data for the priority table prepared in advance is sub-
stantial, and the amount of work involved in generating
this table increases.

DISCLOSURE OF INVENTION

[0037] The present invention made in view of this kind
of situation, and makes it possible to generate a priority
table in easier manner.
[0038] An information processing apparatus of the
present invention is characterized by including: setting
information acquisition means for acquiring setting in-
formation for which priority values corresponding to
some of packets within image data put into packet form
are designated; packet information read-out means for
reading out packet information containing information
relating to putting image data into the form of packets
from the image data; and priority table generation
means for generating a priority table with priority values
set for all packets based on setting information acquired
by the setting information acquisition means and packet
information read out by the packet information reading
means.
[0039] The packet information may be made to con-
tain the numbers of packets and the levels of importance
corresponding to the image data.
[0040] A setting rule deciding means for deciding
rules for setting priority values for all of the packets may
be further provided. The priority table generation means
may use the rules decided by the setting rules deciding
means to set priority values for all of the packets and
make the priority table.
[0041] The priority table generation means may set a
priority value larger than a value set for one previous
packet if a priority value is set for packets other than
packets set with priority values using the setting infor-

mation.
[0042] In the event that priority values are set for pack-
ets other than packets set with priority values using the
setting information, the priority table generation means
may set a priority value larger than the value set for one
packet previous if the packet's level of importance is dif-
ferent to the packet's level of importance for one packet
previous, and a priority value that is the same value as
the value set for one packet previous may be set if the
packet's level of importance is the same as the packet's
level of importance for one packet previous.
[0043] The priority table generation means may set a
priority value that is the same value as a value set for
one packet previous if a priority value is set for packets
other than packets set with priority values using the set-
ting information.
[0044] An information processing method of the
present invention is characterized by including: a setting
information acquisition controlling step of controlling ac-
quisition of setting information for which priority values
corresponding to some of packets within image data put
into packet form are designated; a packet information
read-out step of reading out packet information contain-
ing information relating to putting image data into the
form of packets from the image data; and a priority table
generation step of generating a priority table with priority
values set for all packets based on setting information
acquired by processing of the setting information acqui-
sition control step and packet information read out by
processing of the packet information reading step.
[0045] A program of a recording medium of the
present invention is characterized by including a setting
information acquisition controlling step of controlling the
acquisition of setting information for which priority val-
ues corresponding to some of packets within image data
put into packet form are designated; a packet informa-
tion read-out step of reading out packet information con-
taining information relating to putting image data into the
form of packets from the image data; and a priority table
generation step of generating a priority table with priority
values set for all packets based on setting information
acquired by processing of the setting information acqui-
sition control step and packet information read out by
processing of the packet information reading step.
[0046] A program of the present invention is charac-
terized by implementing on a computer; a setting infor-
mation acquisition controlling step of controlling the ac-
quisition of setting information for which priority values
corresponding to some of packets within image data put
into packet form are designated; a packet information
read-out step of reading out packet information contain-
ing information relating to putting image data into the
form of packets from the image data; and a priority table
generation step for generating a priority table with pri-
ority values set for all packets based on setting informa-
tion acquired by processing of the setting information
acquisition control step and packet information read out
by processing of the packet information reading step.
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[0047] With the information processing apparatus and
method, recording medium, and program of the present
invention, setting information with priority values desig-
nated corresponding to some of the packets within im-
age data put into packet form is acquired, packet infor-
mation containing information relating to putting image
data into packet form is read out from the image data,
and a priority table set with priority values for all of the
packets is made based on this setting information and
packet information.
[0048] A network refers to a construction whereby at
least two apparatuses are connected to each other so
that a certain apparatus is capable of transmitting infor-
mation to another apparatus. Apparatuses communicat-
ing via the network may be independent apparatuses or
may be internal blocks that make up a single apparatus.

BRIEF DESCRIPTION OF DRAWINGS

[0049]

FIG. 1 is a view showing an example RTP packet
format.
FIG. 2 is a view showing an example of a detailed
configuration for a RTP header and a RTP payload
header shown in FIG. 1.
FIG. 3 is a view showing an example of a priority
table of the related art.
FIG. 4 is a view showing a further example of a pri-
ority table of the related art.
FIG. 5 is a view showing a still further example of a
priority table of the related art.
FIG. 6 is a view showing an example configuration
for an image information distribution system to
which the present invention is applied.
FIG. 7 is a view showing an example configuration
for a table generation apparatus of FIG. 6.
FIG. 8 is a view showing an internal configuration
for a table generation section of FIG. 7.
FIG. 9 is a view showing an example configuration
for a distribution server of FIG. 6.
FIG. 10 is a view showing a data configuration for
one frame of JPEG 2000 data.
FIG. 11 is a view showing an example of dividing an
image up into M tiles.
FIG. 12 is a view showing an example situation for
generating a priority table.
FIG. 13 is a flowchart illustrating a priority table gen-
eration process performed by a table generation ap-
paratus of FIG. 6.
FIG. 14 is a flowchart continuing on from FIG. 13
illustrating a priority table generation process per-
formed by a table generation apparatus of FIG. 6.
FIG. 15 is a flowchart continuing on from FIG. 14
illustrating a priority table generation process per-
formed by a table generation apparatus of FIG. 6.
FIG. 16 is a view showing an example of a table
containing setting information.

FIG. 17 is a view showing an example priority value.
FIG. 18 is a view showing an example of a priority
table made by a table generation apparatus of FIG.
6.
FIG. 19 is a view showing a further example of a
priority table made by a table generation apparatus
of FIG. 6.
FIG. 20 is a view showing a still further example of
a priority table made by a table generation appara-
tus of FIG. 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0050] FIG. 6 is a view showing an example configu-
ration for an image information distribution system to
which the present invention is applied.
[0051] In FIG. 6, a table generation apparatus 101 for
generating a priority table is connected to a network 102.
Further, a distribution server 103 for carrying out stream-
ing distribution is connected to a network and the table
generation apparatus 101, puts moving image data into
the form of packets based on a table provided by the
table generation apparatus 101, and distributes moving
image data via the network 102. Moreover, clients 104
and 105 are connected to the network 102 and acquire
content data distributed by the distribution server 103
via the network 102.
[0052] The table distribution apparatus 101 generates
a priority table corresponding to moving image data
which is subjected to streaming distribution by the dis-
tribution server 103 based on inputted setting informa-
tion and predetermined setting information.
[0053] In the event of requests from clients 104 and
105, the distribution server 103 acquires a priority table
corresponding to the requested moving image data from
the table generation apparatus 101, splits the moving
image data up into RTP packets while allotting priority
based on the acquired priority table, and distributes to
requesting parties, the clients 104 and 105, via the net-
work 102.
[0054] At the same time as acquiring RTP packets
provided by the distribution server 101 via the network
102, the clients 104 and 105 generate moving image
data using the acquired RTP packets and display cor-
responding moving images at a display etc.
[0055] Only two clients are shown in this example but
an arbitrary number of clients can be connected to the
network 102. Further, it is also possible to connect a plu-
rality of table generation apparatuses 101 and distribu-
tion servers 103 to the network 102.
[0056] FIG. 7 is a view showing an example configu-
ration for the table generation apparatus 101.
[0057] In FIG. 7, a CPU (Central Processing Unit) 111
executes various processing in accordance with pro-
grams stored in a ROM (Read Only Memory) 112 and
programs loaded into a RAM (Random Access Memory)
113 from a storage section 123. Data etc. required for
the CPU 111 to execute various processes is also ap-
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propriately stored in RAM 113.
[0058] A table generation section 114 configured from
a program executed by the CPU 111 (this may also be
configured from hardware) takes setting information in-
putted as a result of a user operating an input section
121 as input via a communication section 124 etc., and
generates a priority table corresponding to moving im-
age data distributed by the distribution server 103 using
setting information etc. stored in advance in the storage
section 123.
[0059] The CPU 111, ROM 112 and RAM 113 are con-
nected together via the bus 115. An input/output inter-
face 120 is also connected to this bus 110.
[0060] An input section 121 comprised of a keyboard
and mouse etc., a display comprised of a CRT or LCD
etc., an output section 122 comprised of a speaker etc.,
a storage section 123 comprised of a hard disc etc., and
a communication section 124 comprised of a modem or
terminal adapter etc. are connected to the input/output
interface 120. The communication section carries out
communication processing of analog signals and digital
signals with the distribution server 103 and carries out
communication processing via the network 102.
[0061] A drive 130 is connected to the input/output in-
terface 120 as necessary, and a magnetic disc 131, op-
tical disc 132, magneto-optical disc 133, or semiconduc-
tor memory 134 etc. are installed as appropriate. Com-
puter programs read from these media are then installed
in the storage section 123 as necessary.
[0062] FIG. 8. is a view showing an internal configu-
ration for the table generation section 114.
[0063] In FIG. 8, a JPEG 2000 data reading section
161 reads in JPEG 2000 data 151 stored in the storage
section 123 (or RAM 113) as input at a prescribed timing,
and provides this to a JP2 packet information extraction
section 162. The JP2 packet information extraction sec-
tion 162 extracts JP2 packet information required to
make packets from JPEG 2000 data 151 provided by
the JPEG 2000 data reading section 161 and provides
this to a priority table editing section 164.
[0064] A setting information reading section 163
reads in setting information 152 stored in the storage
section 123 (or RAM 113) provided from outside at a
prescribed timing and provides this to the priority table
editing section 164.
[0065] The priority table editing section 164 edits a
priority table 171 based on JP2 packet information pro-
vided by the JP2 packet information extraction section
162 and setting information 152 provided by the setting
information reading section 163, edits the priority table
171, and outputs this to the priority table output section
165. The priority table output section 165 then outputs
the provided priority table 171 to outside at a prescribed
timing. The outputted priority table 171 is stored in a
storage section 123 etc. via the bus 115.
[0066] FIG. 9 is a view showing an example configu-
ration for the distribution server 103.
[0067] In FIG. 9, a CPU (Central Processing Unit) 211

executes various processing in accordance with pro-
grams stored in a ROM (Read Only Memory) 212 and
programs loaded into a RAM (Random Access Memory)
213 from a storage section 223. Data etc. required for
the CPU 211 to execute various processes is also ap-
propriately stored in RAM 213.
[0068] The CPU 211, ROM 212, and RAM 213 are
connected together via a bus 215. An input/output inter-
face 220 is also connected to this bus 215.
[0069] An input section 221 comprised of a keyboard
and mouse etc., a display comprised of a CRT or LCD
etc., an output section 222 comprised of a speaker etc.,
a storage section 223 comprised of a hard disc etc., and
a communication section 224 comprised of a modem or
terminal adapter etc. are connected to the input/output
interface 220. The communication section 224 carries
out communication processing via the network 102. The
communication section 224 carries out communication
processing of analog signals and digital signals with the
table generation apparatus 101.
[0070] A drive 230 is connected to the input/output in-
terface 220 as necessary, and a magnetic disc 231, op-
tical disc 232, magneto-optical disc 233, or semiconduc-
tor memory 234 etc. are installed as appropriate. Com-
puter programs read from these media are then installed
in the storage section 233 as necessary.
[0071] Next, a description is given of a format for the
JPEG 2000 data.
[0072] FIG. 10 is a view showing a data configuration
for one frame of JPEG 2000 data.
[0073] In FIG. 10, the data 250 constituting JPEG
2000 data for one frame is configured from a main head-
er (MH) 251 that is a header section containing header
information for one frame portion of data, and a data
section 252 comprised of moving image data for one
frame portion compressed using JPEG 2000.
[0074] Further, with JPEG 2000, it is possible to split
an image up into several arbitrary regions that are re-
ferred to as tiles and decode only tiles for one part. Each
tile size is of a fixed size designated at the time of en-
coding, with the tile size being described in the JPEG
2000 header. Index numbers in a direction from the up-
per left of the entire image to the lower right are provided
at each tile. If the index number of this tile is known,
there is the benefit that it is easy to determine which
image portion of the whole image this tile image is for.
Further, it is possible to independently encode respec-
tive portions. It is therefore possible to make savings
with regards to storage regions and network bandwidth
by dropping picture quality of portions the user does not
particularly take notice of (for example, upper end and
lower end portions of a spatial image mapped to a cyl-
inder) and increasing compression rate.
[0075] Namely, JPEG 2000 has a function capable of
decoding even when TRUNCATE images (portions of
encoded data) are inputted to a decoder (client 104 or
105) and it is therefore possible to only distribute the
necessary tiles.
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[0076] FIG. 11 shows an example of an image split up
into M + 1 tiles. As index numbers are allotted in order
from 0 to M to the tiles, for example, an upper left coor-
dinate for a tile image of index 3 can easily be known as
(tile_width x 3, 0). Here, tile_width expresses the width
of the tile. Further, if tile_height expresses the height of
the tile, a coordinate in a vertical direction for this tile
can be known from a quotient value obtained by dividing
the index number a number of times in the horizontal
direction of the tile and the tile_height.
[0077] Returning to FIG. 10, moving image data for
the data section 252 is configured as tile data 260-0 to
260-M every tile as described above. The tile data 260-0
is configured of a tile header (TH) 261 constituting a
header section and a tile data section 262 constituting
moving image data for one tile. The tile data section
262-0 is configured using data (JP2_0 to JP2_N) for
every unit divided when putting into the form of RTP
packets. Tile data 262-1 to 262-M is configured in the
same way as the tile data 262-0 and description thereof
is therefore omitted.
[0078] Next, a description is given of a method for
generating a priority table corresponding to the JPEG
2000 data configured in the above manner.
[0079] FIG. 12 is a view showing an example situation
for generating a priority table.
[0080] In FIG. 12, first, the CPU 211 of the distribution
server 103 provides JPEG 2000 data 151 pre-registered
in a JPEG 2000 database 313 configured in the storage
section 223 to the table generation apparatus 101 via
the communication section 224.
[0081] The table generation section 114 of the table
generation apparatus 101 acquires JPEG 2000 data
151 provided by the distribution server 103 via the JPEG
2000 data reading section 161 (communication section
124). The setting information reading section 163 then
acquires setting information 152 for generating a priority
table pre-registered in a setting information database
302 made at the storage section 123. Setting informa-
tion registered in the setting information database 302
may be setting information made as a result of a user
operating the input section 121 or may be setting infor-
mation inputted from the outside via the communication
section 124. Further, setting information inputted via the
drive 130 using a recording medium is also possible.
[0082] The priority table editing section 164 generates
a priority table 171 corresponding to inputted JPEG
2000 data based on inputted JPEG 2000 data 151 and
setting information 152. The priority table output section
165 then provides the priority table 171 made in this way
to the table database 301 configured at the storage sec-
tion 123 for recording.
[0083] For example, in the event that there is a re-
quest at a client for streaming distribution, the CPU 211
of the distribution server 103 acquires JPEG 2000 data
311 requested for distribution from the JPEG 2000 da-
tabase 301 of the storage section 223, acquires a cor-
responding priority table 312 from the table database

303 of the table generation apparatus 101 via the com-
munication section 224, and holds this in RAM 213 etc.
as transmission data 310. The CPU 211 puts the trans-
mission data 310 into the form of packets at a prescribed
timing and provides these to the client 104 via the net-
work 102.
[0084] Next, a description is given of a priority table
generation process performed by the table generation
apparatus 101 with reference to FIG. 13 to FIG. 15.
[0085] In step S1 of FIG. 13, first, the JPEG 2000 data
reading section 161 of the table generation apparatus
101 acquires and holds JPEG 2000 data 151 for gener-
ating a table via the communication section 124 using
the distribution server 103.
[0086] The JPEG 2000 data reading section 161 then
provides the held JPEG 2000 data 15 to the JP2 packet
information extraction section 162 at a prescribed tim-
ing. In step S2, the JP2 packet information extraction
section 162 reads out the number of JP2 packets made
(J2PNUM) and the level of importance of each JP2
packet from the provided JPEG 2000 data 151 and pro-
vides this information to the priority table editing section
164.
[0087] As described in FIG. 10, the data 250 for each
frame of the JPEG 2000 data 151 is such that data is
configured every time a unit is put into packet form. The
JP2 packet information extraction section 162 then
reads out the number of JP2 packets made by counting
these numbers and referring to information contained in
the title headers (TH) 261-0 to 261-M or the main header
(MH) 251.
[0088] Further, as described in the following with ref-
erence to FIG. 17, the JPEG 2000 data is such that the
levels of importance are designated in advance for eve-
ry unit put into packet form. The JP2 packet information
extraction section 162 then reads out the levels of im-
portance of the made JP2 packets by referring to infor-
mation contained in the title headers (TH) 261-0 to
261-M or the main header (MH) 251.
[0089] In step S3, the setting information reading sec-
tion 163 acquires and holds setting information corre-
sponding to acquired JPEG 2000 data stored in ad-
vance in the storage section 123 (setting information da-
tabase 302).
[0090] The kind of table shown in FIG. 16 is contained
in the setting information.
[0091] In FIG. 16, the table 351 contained in the set-
ting information is a correspondence table of conditions
for layers (L) and resolution (R) and designated priority
values. As shown in FIG. 16, priority values are not set
for all JP2 packets but rather only conditions for arbitrary
numbers designated by the user and corresponding pri-
ority values are recorded. In the example in FIG. 16, in
the event that the layer is "0", if the resolution is "0", the
priority value is taken to be "10", and if the resolution is
"one or more", the priority value is taken to be "20". Fur-
ther, if the resolution is "0 or more" with a layer of "1",
the priority value is taken to be "30".
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[0092] The setting information reading section 163
holds setting information contained in the table 351
shown in FIG. 16 and provides this to the priority table
editor 164 at a prescribed timing.
[0093] In step S4, the priority table editor 164 initials
each of the variables to be used in editing the priority
table. NJP indicating numbers of JP2 packets taken as
targets, NP indicating the current priority value, NL indi-
cating the level of importance of the current JP2 packet,
and FJP indicating the starting number of JP2 packets
having the same priority numbers are prepared as var-
iables for use in editing the priority table. The priority
table editor 164 performs initialization by setting the val-
ue of NJP to "1", setting the value of NP to "1", setting
the value of NL to the level of importance of the first JP2
packet, and setting the value of FJP to "0".
[0094] Further, at this time, the priority table editing
section 164 decides upon the method (rule) for setting
the priority value. As described in the following with ref-
erence to FIG. 17, for example, three rules consisting of
a rule to increment the priority value every JP2 packet,
a rule to increment every time the level of importance of
a JP2 packet changes, and a rule not to increment are
prepared as rules for setting the priority value. The pri-
ority table editing section 164 then selectively decides
the setting rules based on inputted setting information
or based on a designation inputted as a result of a user
operating the input section 121.
[0095] The rules for setting the priority values pre-
pared here may be rules other than those described
above and there may be any number of rules.
[0096] In step S5, the priority table editing section 164
completing the processing in step S4 extracts data for
one packet taken as a target from the acquired JPEG
2000 data, and a determination is made as to whether
or not the JP2 packet that is the extracted data put into
packet form is a JP2 packet of a priority value designat-
ed by the setting information.
[0097] In the event that it is determined that the JP2
packet that is the extracted data put into packet form is
a JP2 packet of a designated priority value, the priority
table editing section 164 advances the processing to
step S6, assigns the designated priority value based on
the setting information to the variable NP, and advances
processing to step S7.
[0098] In step S4, in the event that it is determined
that the JP2 packet that is the extracted data put into
packet form is not a JP2 packet of a designated priority
value, the priority table editing section 164 omits the
processing of step S6 and advances processing to step
S7.
[0099] In step S7, the priority table editing section 164
adds one to the value of the variable NJP and the
processing of step S8 of FIG. 14 is advanced to.
[0100] In step S8 of FIG. 14, the priority table editing
section 164 extracts data (data for the next packet) for
one packet constituting a target from the acquired JPEG
2000 data and determines whether or not the JP2 pack-

et that is the extracted data put into packet form is the
JP2 packet for which the priority value is designated by
the setting information. In the event that a JP2 packet
that is the extracted data put into packet form is deter-
mined to be a JP2 packet for which the priority value is
designated, the priority table editing section 164 ad-
vances processing to step S9 and sets the value of the
variable NP to all of the priority values of each JP2 pack-
et for which the packet number is FJP to (NJP - 1).
[0101] In step S10, the priority table editing section
164 assigns the priority value designated based on the
setting information to the variable NP. In step S11, the
value of the variable NJP is assigned to the variable FJP.
In step S12, one is added to the value of the variable
NJP.
[0102] The priority table editing section 164, having
completed the processing of step S12, in step S13, com-
pares the value of the variable NJP and the value of the
variable JP2NUM set in step S2, and determines wheth-
er or not both match.
[0103] In the event that it is determined that the value
of the variable NJP is smaller than the variable JP2NUM
(that there is no matching), the priority table editing sec-
tion 164 returns processing to step S8 and repeats the
processing for thereafter. Namely, in the event that the
JP2 packet for which the priority value is designated is
processed, the priority table editing section 164 sets JP2
packets reserved in the processing up to now and sets
priory values regardless of priority value setting rules
set in step S4. Priority values for all of the JP2 packets
are then set by repeating the processing of step S8 to
step S13 including the processing of step S15 to step
S21 of FIG. 15 described later.
[0104] In step S13, in the event that the value of the
variable NJP and the value of the variable JP2NUM co-
incide, the priority table editing section 164 advances
processing to step S14, the priority values of each of the
JP2 packets of numbers FJP to NJP are all set to the
value of the variable NP, and the priority table generation
process ends.
[0105] Further, in step S8 of FIG. 14, in the event that
it is determined that the JP2 packet that is the extracted
data put into packet form is not a JP2 packet designated
by the priority value, the priority table editing section 164
advances processing to step S15 of FIG. 15.
[0106] In step S15 of FIG. 15, the priority table editing
section 164 determines whether or not the rule for set-
ting priority values set in step S4 is the first rule for in-
crementing the set priority value every JP2 packet.
[0107] In the event that the setting rule is determined
to be the first rule, the priority table editing section 164
advances processing to step S19, and the value of the
variable NP is set as the priority value of JP2 packets of
numbers FJP to (NJP - 1). In step S20, the priority table
editing section 164 adds one to the value of the variable
NP. In step S21, after assigning the value of the variable
NJP to the variable FJP, step S12 of FIG. 14 is returned
to, and the processing thereafter is repeated.
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[0108] Namely, in the event that the rule for setting the
priority value is the first rule, the priority table editing
section 164 sets the priority value regardless of what
kind of packet the JP2 packet that is the extracted data
put into packet form is, and adds "1" to the value of the
variable NP set as the priority value so as to increment
this value.
[0109] Further, in step S15 of FIG. 15, in the event
that it is determined that the rule for setting the priority
value is not the first rule, the priority table editing section
164 advances processing to step S16, and a determi-
nation is made as to whether or not the rule for setting
the priority value set in step S4 is the second rule for
incrementing the set priority value every time the level
of importance of a JP2 packet changes.
[0110] In the event that the second rule is determined
to be present, the priority table editing section 164 ad-
vances processing to step S17, and a determination is
made as to whether the level of importance of the target
JP2 packet is equal to the value of the variable NL.
[0111] In the event that the level of importance of the
JP2 packet changes so as to become a different value
to the level of importance of the previous JP2 packet so
that the level of importance of the target JP2 packet is
determined not to be equal to the value of the variable
NL, the priority table editing section 164 advances
processing to step S18, and after assigning the value of
the level of importance of the target JP2 packet to the
variable NL, the processing is advanced to step S19,
and the processing from thereafter is repeated.
[0112] Further, in step S17, in the event that the level
of importance of the JP2 packet does not change so as
to be the same value as the level of importance of the
previous JP2 packet, so that the level of importance of
the JP2 packet constituting a target is determined to be
equal to the value of the variable NL, the priority table
editing section 164 returns to step S12 of FIG. 14, and
the processing from thereafter is repeated.
[0113] Namely, in the event that the rule for setting the
priority value is the second rule, the level of importance
of the JP2 packet that is the extracted data put into pack-
et form changes, or the priority value is set and the level
of importance of the JP2 packet does not change, the
processing of this packet is deferred, and the processing
of the next JP2 packet is proceeded to.
[0114] Further, in step S16, in the event that it is de-
termined that the rule for setting the priority value set in
step S4 is the third rule where the set priority value is
not incremented and not the second rule, the priority ta-
ble editing section 164 returns the processing to step
S12 of FIG. 14, and the processing thereafter is repeat-
ed.
[0115] Namely, in the event that the rule for setting the
priority value is the third rule, the priority table editing
section 164 defers processing with respect to all JP2
packets other than JP2 packets for which priority values
have been designated and advances processing to the
next JP2 packet.

[0116] As a result of the above, the table generation
apparatus 101 executes priority table generation
processing. As a result, the table generation apparatus
101 is able to make a priority table with priority values
set for all of the JP2 packets even if priority values have
not been set for all of the JP2 packets.
[0117] FIG. 17 is a view showing an example of a pri-
ority value made by the priority table generation process
described above.
[0118] In FIG. 17, the JPEG 2000 data is configured
from two tiles, with a single tile being divided into six JP2
packets (JP2_0 to JP2_5). As shown in FIG. 17, the lev-
el of importance of each JP2 packet is set to three levels
of high, medium, and low.
[0119] The results of setting priority values to this kind
of JPEG 2000 data are shown as pattern 1-1 to 1-5, 2-1
to 2-3, and 3-1 to 3-3. The values surrounded by
squares show priority values set in advance by a user
in a table contained in the setting information.
[0120] The patterns 1-1 and 1-2 show an example of
priority values in the event where the value "10" is set
as the priority value for the first JP2 packet (JP2_0) for
each tile, the value "20" is set as the priority value for
the second JP2 packet (JP2_1), and the value "30" is
set as the priority value of the fifth JP2 packet (JP2_4).
[0121] The third rule is used for the pattern 1-1. The
priority value is not incremented for JP2 packets other
than the JP2 packets for which priority values are des-
ignated. The same value as for the priority value of a
JP2 packet designated immediately before is set at each
JP2 packet.
[0122] The first rule is employed for the pattern 1-2.
The priority value is incremented every JP2 packet with
the limitation that the priority value designated next is
not exceeded even for JP2 packets other than JP2 pack-
ets for which priority values have been designated. A
value different to the priority value of the JP2 packet im-
mediately before is therefore set at each JP2 packet.
[0123] The patterns 1-3 to 1-5 show an example of
priority values in the event where the value "10" is set
as the priority value for the first JP2 packet (JP2_0) for
each tile and the value "20" is set as the priority value
for the second JP2 packet (JP2_1).
[0124] The third rule is used for the pattern 1-3. The
priority value is not incremented for JP2 packets other
than the JP2 packets for which priority values are des-
ignated. The same value as for the priority value of a
JP2 packet designated immediately before is set at each
JP2 packet.
[0125] The first rule is employed for the pattern 1-4.
The priority value is incremented every JP2 packet with
the limitation that the priority value designated next is
not exceeded even for JP2 packets other than JP2 pack-
ets for which priority values have been designated. A
value different to the priority value of the JP2 packet im-
mediately before is therefore set at each JP2 packet.
[0126] The second rule is employed for the pattern
1-5. The priority value is incremented every time the lev-
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el of importance of a JP2 packet changes, with the lim-
itation that the priority value designated next is not ex-
ceeded for JP2 packets other than JP2 packets for
which priority values have been designated. A value dif-
ferent to the priority value of the JP2 packet immediately
before is therefore set at this JP2 packet in the event
that the level of importance of a JP2 packet changes.
[0127] The patterns 2-1 to 2-3 show examples of pri-
ority values in the event of setting the value "10" as the
priority value of the first JP2 packet (JP2_0) of each tile.
[0128] The third rule is used for the pattern 2-1. The
priority value is not incremented for JP2 packets other
than the JP2 packets for which priority values are des-
ignated. The same value as for the priority value of a
JP2 packet designated immediately before is set at each
JP2 packet.
[0129] The first rule is employed for the pattern 2-2.
The priority value is incremented every JP2 packet with
the limitation that the priority value designated next is
not exceeded even for JP2 packets other than JP2 pack-
ets for which priority values have been designated. A
value different to the priority value of the JP2 packet im-
mediately before is therefore set at each JP2 packet.
[0130] The second rule is employed for the pattern
2-3. The priority value is incremented every time the lev-
el of importance of a JP2 packet changes, with the lim-
itation that the priority value designated next is not ex-
ceeded for JP2 packets other than JP2 packets for
which priority values have been designated. A value dif-
ferent to the priority value of the JP2 packet immediately
before is therefore set at this JP2 packet in the event
that the level of importance of a JP2 packet changes.
[0131] The patterns 3-1 to 3-3 show examples of pri-
ority values in the event that property values are not set
at all.
[0132] The third rule is used for the pattern 3-1. The
priority value is not incremented for JP2 packets other
than the JP2 packets for which priority values are des-
ignated. The same value as for the priority value of a
JP2 packet designated immediately before is set at each
JP2 packet.
[0133] The first rule is employed for the pattern 3-2.
The priority value is incremented every JP2 packet with
the limitation that the priority value designated next is
not exceeded even for JP2 packets other than JP2 pack-
ets for which priority values have been designated. A
value different to the priority value of the JP2 packet im-
mediately before is therefore set at each JP2 packet.
[0134] The second rule is employed for the pattern
3-3. The priority value is incremented every time the lev-
el of importance of a JP2 packet changes, with the lim-
itation that the priority value designated next is not ex-
ceeded for JP2 packets other than JP2 packets for
which priority values have been designated. A value dif-
ferent to the priority value of the JP2 packet immediately
before is therefore set at this JP2 packet in the event
that the level of importance of a JP2 packet changes.
[0135] In the above, the set priority value is stored in

the table database 303 made at the storage section 123
as a priority table as shown in FIG. 18 to FIG. 20 and is
referenced by the distribution server 103 when putting
the JPEG 2000 data into the form of packets.
[0136] FIG. 18 is a view showing an example of a pri-
ority table made by the table generation apparatus 101.
[0137] In FIG. 18, the priority table 361 is a table con-
figured using priority values set using the third rule de-
scribed above. Priority values are set for all of the JP2
packets in the priority table 361.
[0138] In the example in FIG. 18, in the event that the
layer is "0", if the resolution is "0", the priority value is
taken to be "10". When the resolution is "1", the priority
value is taken to be "20". When the resolution is "2", the
priority value is taken to be "20", without incrementing
taking place. Further, if the resolution is "0" with a layer
of "1", the priority value is taken to be "20" and incre-
menting does not take place. When the resolution is "1",
the priority value is taken to be "30". When the resolution
is "2", the priority value is taken to be "30", without in-
crementing taking place.
[0139] FIG. 19 is a view showing a further example of
a priority table made by the table generation apparatus
101.
[0140] In FIG. 19, the priority table 362 is a table con-
figured using priority values set using the first rule de-
scribed above. Priority values are set for all of the JP2
packets in the priority table 362.
[0141] In the example in FIG. 19, in the event that the
layer is "0", if the resolution is "0", the priority value is
taken to be "10". When the resolution is "1", the priority
value is taken to be "20". When the resolution is "2", the
priority value is incremented and is taken to be "21". Fur-
ther, if the resolution is "0" with a layer of "1", the priority
value is taken to be "22" and incrementing does not take
place. When the resolution is "1", the priority value is
taken to be "30". When the resolution is "2", the priority
value is incremented so as to be taken to be "31".
[0142] FIG. 20 is a view showing a still further exam-
ple of a priority table made by the table generation ap-
paratus 101.
[0143] In FIG. 20, the priority table 363 is a table con-
figured using priority values set using the second rule
described above. Priority values are set for all of the JP2
packets in the priority table 363.
[0144] In the example in FIG. 20, in the event that the
layer is "0", if the resolution is "0", the priority value is
taken to be "10". When the resolution is "1", the priority
value is taken to be "20". When the resolution is "2", the
priority value is taken to be "20", without incrementing
taking place. Further, if the resolution is "0" with a layer
of "1", the priority value is incremented so as to become
"21" and incrementing does not take place. When the
resolution is "1", the priority value is taken to be "30".
When the resolution is "2", the priority value is taken to
be "30", without incrementing taking place.
[0145] In the above, the table generation apparatus
101 sets priority values for all of the JP2 packets using
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priority values designated only for some JP2 packets by
a user. It is therefore straightforward for any kind of pri-
ority table to be made by the user.
[0146] In the above, "system" refers to the overall ap-
paratus configured from a plurality of apparatuses.
[0147] Further, the table generation apparatus 101
and distribution server 103 of FIG. 6 are described as
being constructed separately but this is by no means
limiting and the table generation apparatus 101 and dis-
tribution server 103 may also make up a single appara-
tus.
[0148] The series of processes described above are
executed using hardware, but may also be executed us-
ing software. When the series of processes is imple-
mented using software, the programs comprising this
software may be built-into dedicated hardware of a com-
puter. Further, as it is possible to implement various
functions by installing the various programs, installation
is also possible from a network or recording medium to,
for example, a general-purpose personal computer.
[0149] As shown in FIG. 7 and 9, in addition to this
recording medium for distribution providing programs to
the users that is separate from the apparatus body being
comprised of magnetic discs 131 and 231 (including
flexible discs) recorded with the programs, optical discs
132 and 232 (including CD-ROMs (Compact Disk -
Read Only Memory) and DVDs (Digital Versatile
Discs)), magneto-optical discs 133 and 233 (including
MDs (Mini-Discs) (trademark)), or packaged media
such as semiconductor memory 134 and 234 etc., the
programs may also be provided to the users in a manner
built-into the apparatus body, such as in the case of
ROM 112 and 212 recorded with the programs or with
hard discs containing storage sections 123 and 223 etc.
[0150] In this specification, the steps described by
programs recorded in recording media are for process-
ing carried out in chronological order in the order dis-
closed but this processing by no means has to be carried
out in chronological order, and these processes may al-
so be executed in parallel or individually.

INDUSTRIAL APPLICABILITY

[0151] In the above, according to the present inven-
tion, it is possible to make a priority table. In particular,
this can be made in a straightforward manner.

Claims

1. An information processing apparatus for generating
a priority table that serves as a mapping table be-
tween each of packets of image data in packet form
and a priority value representing a priority of the
packet, the information processing apparatus char-
acterized by comprising:

setting information acquisition means for ac-

quiring setting information for which priority val-
ues corresponding to some of packets within
image data put into packet form are designated;
packet information read-out means for reading
out packet information containing information
relating to putting image data into the form of
packets from the image data; and
priority table generation means for generating
a priority table with priority values set for all
packets based on setting information acquired
by the setting information acquisition means
and packet information read out by the packet
information reading means.

2. The information processing apparatus according to
Claim 1, characterized in that:

the packet information contains the numbers of
packets and the levels of importance corre-
sponding to the image data.

3. The information processing apparatus according to
Claim 2, characterized by further including:

setting rule deciding means for deciding rules
for setting priority values for all of the packets
may be further provided;

wherein the priority table generation means
uses the rules decided by the setting rules deciding
means to set priority values for all of the packets
and make the priority table.

4. The information processing apparatus according to
Claim 3, characterized in that:

the priority table generation means sets a pri-
ority value larger than a value set for one pre-
vious packet if a priority value is set for packets
other than packets set with priority values using
the setting information.

5. The information processing apparatus according to
Claim 3, characterized in that:

in an event that priority values are set for pack-
ets other than packets set with priority values
using the setting information,

the priority table generation means sets
a priority value larger than the value set for one
packet previous if the packet's level of impor-
tance is different to the packet's level of impor-
tance for one packet previous;

a priority value that is the same value as
the value set for one packet previous is set if
the packet's level of importance is the same as
the packet's level of importance for one packet
previous.
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6. The information processing apparatus according to
Claim 3, characterized in that:

the priority table generation means sets a pri-
ority value that is the same value as a value set
for one packet previous if a priority value is set
for packets other than packets set with priority
values using the setting information.

7. An information processing method for generating a
priority table that serves as a mapping table be-
tween each of packets of image data in packet form
and a priority value representing a priority of the
packet, the information processing method charac-
terized by comprising:

a setting information acquisition controlling
step of controlling acquisition of setting infor-
mation for which priority values corresponding
to some of packets within image data put into
packet form are designated;
a packet information read-out step of reading
out packet information containing information
relating to putting image data into the form of
packets from the image data; and
a priority table generation step of generating a
priority table with priority values set for all pack-
ets based on setting information: acquired by
processing of the setting information acquisi-
tion control step and packet information read
out by processing of the packet information
reading step.

8. A recording medium storing a computer readable
program for an information processing apparatus
that generates a priority table that serves as a map-
ping table between each of packets of image data
in packet form and a priority value representing a
priority of the packet, the program characterized
by comprising:

a setting information acquisition controlling
step of controlling the acquisition of setting in-
formation for which priority values correspond-
ing to some of packets within image data put
into packet form are designated;
a packet information read-out step of reading
out packet information containing information
relating to putting image data into the form of
packets from the image data; and
a priority table generation step of generating a
priority table with priority values set for all pack-
ets based on setting information acquired by
processing of the setting information acquisi-
tion control step and packet information read
out by processing of the packet information
reading step.

9. A program that is executable in a computer control-
ling an information processing apparatus for gener-
ating a priority table that serves as a mapping table
between each of packets of image data in packet
form and a priority value representing a priority of
the packet, the program characterized by compris-
ing:

a setting information acquisition controlling
step of controlling the acquisition of setting in-
formation for which priority values correspond-
ing to some of packets within image data put
into packet form are designated;
a packet information read-out step of reading
out packet information containing information
relating to putting image data into the form of
packets from the image data; and
a priority table generation step for generating a
priority table with priority values set for all pack-
ets based on setting information acquired by
processing of the setting information acquisi-
tion control step and packet information read
out by processing of the packet information
reading step.
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